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[^*|| = SISW] Q06F 13/00 

[3fS2| C^£| H si All AH 2J- OllSdl ^A||^£| ±3i\m^ 

[g*9£| ScSS] SCHEDULING MEMORY ACCESS BETWEEN A PLURALITY OF 

PROCESSORS 

[fgioj] 
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PIMSIS] 0 S 38,000 

Pi^tss] 33 e 0 

[o^^j^gej 1 >j 20,000 

[^AFS^S] OS" 0 

[SiS] OS 

58,000 



4^ = S4H aj^iSj {SCHEDULING MEMORY ACCESS 

BETWEEN A PLURALITY OF PROCESSORS} 

<2> SoC(System-on-Chip)^ 4*1^ 7H14, ^^^(STB) a]^ 

^ofl i£&& *I4 ^sL ^ Jf##^ nflJf^ 3^ *I^f# f-M^ ^ 5]S(IC)o) 
4. SoC^r *|s] -B-bJ(CPU), 33 ^^(DMA) -B-^, ^5. a), <£|l*/# 

^(1/0) 2]S, « ^ <«*M?1H^H 3go.*> q-S s)j=L#4 ^ 7flt *j #°fl 

€• ^>4^ ICofl i^O.S^ , A]^Efl ^2: H]-g- « Aj^Efl H7l7> 7 p V^t 

^ A]^o] A]5lIE7} 7fl>«d* ^ $14. 

o> SoC^r #3: 4-§-4^ ^ $flE|^# Ifs}^ ^ ^°I4. «a44*£- <|j 

'S^S SoC^l ^l^^Hl £]Sfl ^^i^7] HCf^ 4~E ^-nfl^4 S «-Ei <?]7>Sl7l ufl 

x>a]-CIP: Intellectual Property) ^ ^£ $14. CPU 4 T^^r °] 

4 a] oflo]El( initiator)^ l£e]4 4^H1 ^ y] ^ ^^tj-. s. 

CPU^r *HS.e]^ ^JSjLofl ^ ofl^^ :g_g_ s *1 ^ E 0^4 CPU ^ ajls.^^ 
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<4> Ajti]^ #^(QoS)^ A^O] ^p>t4 A]a^]-7fl ^^i^of] ^Jg, ^ 

S-V ^£ Si 4. <» #<^, ol u] a] ofl o] b\ ^ 9X3- , o}^ 

ufl-g-ofl SoC^- o]-g.^. rrfl Q oS ^Jl*|-Cf . ^ S s.^] > ( CP{] ^ 

^) o]tg ojulAl^olE^l-^ *j<£ 0.7^ 7>X]^, A]4p§l f^ii o. 

3 ^^>4. SoC#^ SoC^l SHi^ ^ ii^o] 3^ ^ 

QoS alt ^Hr4. 

<6> A^Wli #^(QoS) S-<1H ^3 ^17]- 7flA)^Cf. QoS S^ofl ofs 
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<7> £ 1^ a. Mj-t^o] <g oflofl tcj-g. c^]A]^0] A]^Efl_^_^^- l^Bj-uflc)-. 

<«> £ 2^ -g- <a ^loflofl rr]-a QoS ^1^-8: ^ufl 

< 9 > £ 3^ H ^Aj^ofl 4^ QoS 2-1^- ii^Rr JL#IEo]t}. 

<10> £ 4a~4cfe #^5] <g ^Al^oj] n|V u(-Efu£cf . 

<n> £ 5a ^ 5b^r -& U -€^HH 4^ A-^y]^ JE.^ uj-Bf^cf. 

<i2> £ 6^r <y ^Al^ofl ^ ^Sl- M-Bfvflcf. 

<i3> £ 7^ W °l-g-SH ^ ^efl = ^] £fl# ^*Rr 33 

<15> Cf# id^oflA^, ^. i^igo] ^ti>^0] o]§fl^- ^<5} 7 ] ^*fl, ^Aj^ ^-A^ 

±, ZL#^ ^ ^ ^-O] Jf-Pg T5J-J2.0] ^^t}-. 

ol5) ^ %V s. o^o] ^tr ^-^^S-oflTfl ^MW^- ^ o] 
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4^ *\°) 4 vflofl £O.S 7ltfl^- ^ olcf. 

<I6> ^ti}^ o.s. f ^al^ #4 (QoS)* ^^Rr 4^ ^ 4*1 7> 7flAl^Cf. -g- 4 

t^o] ^Al^)ofl 43.4, SoC(System-on-Chip) JEE^r °1 u) a] d\) o] 44 44 A>o]o] 4 

Ul^# M.^4 4.07}- Cf^ Q oS S-^ol 444 ^ ojcf. o)u)A] 

o^)o)Ei ^ 4^ tfjr ^44^- -g^fl ^444. #4 ^b] 44 (CPU) 4 4^ o] 

qAj^ojE^ir ^ ^Ml^ 4S-SKRAM)4 4^ 4^A^4^ A^T^ 4 
$14. ^JEL^ <>]^4HHbHM 440.S 4^*Rr *ti\t*14. QoS 4^ 

4. QoS S-IH 4^, °1 M A l °1 &\ 4 4^*1 ^l^H Aj-ojojl 741 40] ^-^ll 
^ $14. ^14°fl ofa^ i o] q a] efl o] e-1 ^- Jf-^ _&_igoj S4 1^3= 4444 4 y] ^ 

€ 7 A-^ iLMn, 4°1*1 a]^ea^ o]^ &_%o) 4^ tilEa}<y^l 40^4 ^4 
iL^W-. QoS s. 1 !^ £4 S-4 31 4^1^ i^-^-4. £4 sl^-& o]q 

4°fl 0 ]ElS^-E-1 44^4 71^4J1, A^ti)^ 44 * 4 

JL ^#if^E-l AiHjil- 44^4 ^ = 401^. 7 ]^*>4. £4 £fol) 45^, 
oiqAj^olE^^fE^ n * a a!4 4^1 £4^1]o> ' n '£r *)] 1 _o 

^ jO^d 'a'4 Pie] 4*j4 £4 ^°14. 4h]^ £t<Hl 42^, 

K + n*si4 4^ *1*H) -§-4°] 4^£lH, ^7|4 'K'4 4^4 44^1 ji, 
's'fe 4*j4 4«1^ 4^H4. 
<i7> 4€- 44 4 = ^, 4^ ^3f|H 4°J- 44 4£-H7> 44^14. 44 4 

£-H4 4^ iefH7f A-]ti]^£ij7 4^ a] a^jf-i- ^4 4 44. 44 4^H4 
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3=7} ^fl *1 o^afl 71^^- ^ &4. [DEffi] ^ o>ol #(idle ) 

4 ^ O-Aj^o] Cfl^^- ^ iefliEL7} ^^17>^ -H ^ ^ 

<1<S> £ 1^ ^ <H ^AHH 4s c^jAl^o] SoC# 44\S4. SoC(10)^r 

^ ^^(i3)# ^ ebki2;hi o m*HH3(ii)«- 

4. o^e^ olujAloflolE-ldia, lib, llc)7> o]u] Ajofl o]^ (11)5] 

%^ Jlfe 0 1M^°fl 0 lBKlla~llc)7|- ZL ^-fofl *-g-3g ^ ol^o. ^ a]t& 

4. 4^(12a~12c) ^l5L ^<H^7fl #o^i.cf. omAl^ojEKll)^ CPU, 33 
nfljile] -fr^ (DMA) , A]^Bfl t o_^o_ Aj^Bfl -cq £ ^ ^ 

$14. 4^11:^ €^ <^1^ *flS.eHRAM), #-g- *flJZe|(R0M), 

^ DMA -fry, £fl4^i ^S.ZL2fl^i o| E ^|oi^ Xf-^ $1 

4. ojqAH]olEi(ll)^ ^al^o.^. 4^(12)^1 -3-W4. 
^4-Jf(13)ir 4°^ oiqAloflolEKll)» 4°^ 43Kl2)°fl ^^^4. 
3., ^ °H A HH^(11)4E 4^!(12)-2.S-^B]^ a-^h]^1- SL^m 51 

4. 
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*f(13)5L^n -g-#(15)# ^^SLS.*] Bf^(12)4 -f-^l^cf. ^(14)^ s. 

°1^7f ^Cf. A^ olu)AloflolEi(ll)6fl X^^-O.^, A^y>^- Ef 

31(12)^ JMJ-8: "^Hl^-^cfji fl-cf. QoS J2.1£ ^ omAl^olE-Kll)^ #3: 

QoS °1^*H°1^ (11)5.^1^ ^A}^ Dll_ElE}o] ^ ojujAl 

<i°lBi(llH ol^r^fe d| = e><y^- 4^*Vtf. 

s. 2^ ^ <y ^Aioflofl ^ QoS 51 ^ii*Hr ^i^-a- 43-^ 

4. ^1^^(20)^ SoC S^r QoS ^-HlS fiS cj-s. Al^ejoj ^£ oicf. 

oiqAlo]lclEl(lla~llc)7} E^(i2a)4 f A Jt4. «^7H^ E^C^a)*! *13 
51 B}^(l2)ol A>-g-^ ^ ojgfl^-cf. olujAj^o] 

Ei(Ha~llc)^ Ef^(i2a)^ ^]v}^s\o]oi ^ &.^^r$] 'MtW. 

zi- olu|Al6flolBl(ii a -.ii c )^. ^14 o]#<SJ iefli^(21a~21c) ^Hl 
iefl = (21)^ #51 *im(22H ^^sl^r 7H 1 " ^fll°14. ^71 £A]*> ^-ol ; 
Zj- o|^A]oj]olEj(Ha~llc)^r H °m*HolBl(ll a ~ll c )6fl ^"^Hr ^>Sl #-g- # 

el ^fl^(22a~22c)^- #jI $14. <^el ^IL7\ *fl\|(22) ^Ml 

3 #*fl X<?]H(23HH ^^4. i°jH(23)ir Ej-^l(12a)«Hl *r $1 
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^JW. [DEW2] aM^€ nfl, _s_3J£r ^^l^(24a~24c)S^ E) 

H ^W(25a~25c)-i: 4^ °1 M *1 ^1 °] ^ (11H1 ^^cf. EBKl2aW q*fl 

T-M^sj^ji, ^ 3£o]H(26)^] ^sfl ^Jeflq °M^M°l&Kll)S sH-oRVtf. 
<2i> #^ *fl\t(22, 25)^ ^ei 7fl^ iefl£L7|- SA^t}. = (21a~21c)^ 

o]qAlo 1 ]o] E -1(lla~llc)S^-E : |^ ^r^Kr 7># *flV|ol o] q a] ofl o] 

Ei(Ha~llc)3M^o] O,^ ^efl = oiq. ojS-^ ^ ^(22)^ ^^-ofln> tr A] ^ 

^efl = (21)^ #51 ^fl^(22)^ zM» "7HK°^" ^^tf. TO^S, 
^sflJEL(24)^r #E}3 ^1)^(25)^ ir^fe ^^lt}. j^j ^fl^(26) 

^ #3l ^^(13)S^-Bi q^(i2a)^S. iL^-g: ^^W. ^(26)^ QoS 

-fr^(27Hl ^*fl^l£ "^M^tf. QoS -B-^(27)£r *im(28a)# ^f-sfl sfl^ofl, 
zislJi *fl\t(28b)-i: #«fl #7fl io]H(23)^] ^^(29)^ QoS -fh^i 

A^JfEi ^^«-(i3)S ^^*Vq. <£ ^ oi^o] ; ^Efl = (21a, 21b, 

21c)fe iL^J ^(26) ^q^efl^^cf. p}*>7}-x] 5L , ^eflJE.(24a, 24b, 

24c)^r ^(29) ^HH ^^Ji^tf. 

<22> QoS ^(27)^ ^^(28b)# #Sfl ^^(13)^1 iHSW. QoS 

-B-^(27)^r H}^i(l2a) vfl^fM- #3: ^^Hf(13) iflJf°fl ^JE £UL, 5£^r 

*V affif ^-o] yfl^^ ^£ &£]-. ^T-jr ^^Jf(l3)7> ^-^SL^L EBKl2aH1 <H 
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^ &.%o] #*|Sl^l» ^^n}, QqS -fi-^(27)£ 31 ^ U QoS ffj-B}. # 

31 ^^(13)« <>Hfl*H4. 3" iefl = (2lHl tflsfl, QoS -^^(27)^ cf€- ^lM^-Hl 
olBKll)^ ^ ^]^ofl 4€- ^*fl Ef^(i2a)^] ^1 ieflJ=(21)7> 

QoS ^(27), E}^(i2a) ^ ^#^-(13)7> f-Tfl QoS 3) 

<23> £ 3^ «a ^HH o)-^ QoS S.*£% ^^§>^r <H 

i^HHH, QoS -ff-bJ(27), ^JL ^#^(13) ^ b^(12)o] H5.*fli(30)» 
cf. «(31)^ £3V £11- ^^W. M-(31Ha}^ o]^X|oflo)E]3L«-Ei SL*$ 
^a-o] QoS 4e-> ^ n*ailtf ^ ^1?H 

^, 1 1L;§ ^ IL^ ^# 7]^*Rf ^-ojuf. o}] # ^c] t n ^ ^ i ji^ 

o\] cfl^fl 0, *1] 2 ^1*11 1°1 5]fe ^^r(a)^ £^ ^El^, 

afi 77 fl^ ^ o]so^ o.f-ol i iL^o] jEaj-ig- * A]7i(6a) 

°fl ^1^1, *ll 2 XL^ ^ 2a *H ^^l^^l 4 1 ^H^f. S- 1 !^- 7| 

<24> m.s.(32)o. £ cfl^ ^t^*>cf. #^-(32)^^^- K + n*siicf 
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4 44 o] q A] o^j o| E^] -g-^-ol 4^44. K 4"^ 4 44 44^4 4<g 

4 44?^ 44*Rr tf^MM^. K 4^ 4 ZL^-ofl 4*044, 44 A^ H] ^ 
4 3 e *]-g- 4^44 4 fe^ -f4^4# 7>4 ^ ol^ Cf^ ZL#l-# 

^4#^*}-44 Al^Bfl j^^. ^ ^ oirf. s ^ ig^ a af ^A><£ 4 

«li 4444. K s ^l-o. s.^ AlAEio)) ji^^ oiji, se- 0144^)0) 

4(11), 44(12) ^<H] 44 4^4 ^£ $14. 44(12), #3: ^#^-(13) 4 
QoS -fr4(27)-|- ^44^ 1^ £4 -E-^l #^4&4ji 444 4 A^]^ 2.^ 

4= 44. 

<25> QoS S-^^r ¥ "T"§" - £4 Si 4 A-J H] >i S.^o. t£ 4a ~ 4c ^ a. 

4^4 4 ^HH 4-^ £4 JE- 1 !^- 4444. £ 4afe- £4 a. €(40 H 4^ 
ja.^ nf^ 44v£4. £4 5.^(40)^- .2.^(42)4 ^-44^41- 444^ 
4°J 44(41)^8- ^444. -2.^ ^#(44)^ 4^ 7fl4 A^(42)# if§ 

4. a. 1(40)^ 44-1: 4^445^ ^(42)4 ^4444 4^r 44^ 4^-4 
4# i444. 43 (43 a^r a)£- 444 4^4 44 £-44 ^4444 

4^r 44^s 4^44# 4444. ^#44 444 -£-44 44, A^^- 4-^ 
4^-^ 44 4 4 4 44 ^44 4 44: 

n*a 

444, 4 l -Q-^ ^4 £444 4^4 4-g-44(41- #4, 

4 3 -2.^(42444 n=27f 44). 4 l -S-44 £4 44^ 44(0)°-^ 444 
^ 44. 
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<26> A^(42a-42g)^r i^Rr ZLf-(44)^r o] u) a] ofl o] (n)o{| 4<sfl 

3^(13)^ ^€ ^ $14. oiqAl^olEKll)^- #<aj Bf^Cl2)ofl jQl^ zl 
f-(44)# #^4. QoS Tfl^ofl 14^, £.3 ^ x IL^ #3 (a, 43)}iL4 

^ AR>iL4 ^ Aj^Vofl q-n^l Al^Efloj] o^fl ^ zil-(44)ol ^ 

Ajsjcf. zi- 7 fl1 m$ 4^ X\Q x a } ^1 ^-iM4. °fl 

» #<H, 4 2 Jl^(42b)£- ^l#(la) *H *fl 3 -£L^(42c)£r *)tk(2a) 

*H 4^€4. ^ §l^r 44 ^ol, ZLf-(44)3] 4 71)1 £.3J£ n*ail4 2*7] 

4 ^ A R>°fl S^HM, QoS £4 S-t^ ZLf-(44H f-ij^4. it 

fV, n^-(44)^ z| 7 fl1 zl £4 3|^e)-ol(n*a) ^ ^ 

T $14. #^1 iB5] n J 4^4 -o) <^ti>^ 

<27> £ 4bfe 27fl4 iL^ Zff 44\H4. iL^ ZL#(44)ol 27fl^ Jl^g ZL 

f-(51, 52)2.3, £-^r4&°-^, A^(42d~42g)o] (42a~42c)4 ZLf-^-^ «fl 

JE4 £lt ^Al^l^l $>7l afl^ofl f o_f ^£ $14. ZLf-(51)^r A 

^(42a~42)-i- i^^Jl, A^J ZL#(52)^r ^ (42d~42g)# S^^tf. £4 
uy^A]f}7) 4«fl, A^(42c)^r .8.31 (42a) <>] ^ 2a £^«fl^>> *>4. 4 

£4 n>^Al7l7l 4*fl, A^(42g)^ Ji*J(42dH £4tb ^ 2a 

*H1 JE^flo> tb4. 

<2«> £ 4c^r ^ zff 44^4. 3.#(61)^ A^(42a~42g)* 

if-^4. QoS 4 = ^, A^(42b)^- 44(a) *H1 ^4«fl°> 
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^(42f)^ Jl^(42f)-g- cfl^sfoio] A]^-( 5a )o]^ £ ]-t E Al#(2a) ^ofl ^a] 

€4. 5-^(60)^ omA]^olEKll)7|- Jl^# n>^-tfls <H^! 

B^rf. iL^(42g)^ ^?>(6a) *H ^^l^cf. ^ $X^°], *\) 6 Jl^(42f) * 

7 iL^(42g)ol a1^> a>o]o]1 a. o] ^cf. nejq. iL^(42a~42g)£r 

<29> £ 5a ^ 5b^r <aj ^Al^ofl a^h]^ q-E^t)-. £ 5a 

^ nj-sig, a^h]a, s.ig(70)^. (42a~42d)^r i^Rr ZL#(71)# 
q. £11 4-^3, ZLf-(71)^r ^l?i(3a) *H ^J^^^ *Vq. Ej-°J 

o]( 72 )^ Ji-^ iL^l-oj a^U]^^^ ufEf^Cf. A-jHli jn^ofl ttj-Si^ A 

K + n*s 

Jl, 4 Jl^ ZL-i-ofl ^-g-^Cf. K ^ Ef^(12)^ ZL#(7lHl A^A^f o^o] a) 
*H^-*>4. Ef^(12)^r .8-3 Zlf-(71)^ ^Hji^- nfl ^fr}^ tflS K § 
^ 514- K 2.7] ^ SlAq, QoS -6-^(27)1 q*fl Af-g- 

€ $1^1 £> °l3H q^^q. K ^ #4 Ef^(i2)ofl cfs. oiqAj^ol 

EKIDS^-Ei^ Jl^-g- A^A^l q ^ A]^ A>-g-^ ^ 21 Cj-. H 

AjAl^oflA^ A^ajA, 7j;^( s )^ tr^l- zi^( a )iLcf =17^ ^ *}Zt°}^. 
^tS *fl#4 =r ^71 nfl^-cfl, A^W]a, 71-74 ( s )^ 7i73(a)iiq l&JEL 
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A] 3.7^14 a 7> sJitf ^ti]i 2.if£- p}*] a7> s^- -^«J- 

tfl^^ ^Vo.5L ^JE &t}. O] ofloflA^ k ^ ^]«fl A-]U]^ 

3L ojgfl^-cl-. 3E*h o] oil °11 1H xr s=1.5a^ ^ ^ ^o^t}. 

<30> A^tili j=L^j trfe^, 4^3 o^j^ ^ ZL#(71)^r K + n*s^ 

A-lHli5)(^o> o]i- s + 3*s = 4s(£E : b 6a) o] oflofl^ K 

%H1 s^l &M ^^cf^ >S-7]*>^, s + 0*s = s°]7l nfl^-ofl ^) i ^^(42a) 

€r A]#( s )O.S. ^ti]^£]^o> ^-cf. 4^7Hl, S + l*s = 2s^]7l nfl^-o]] ^ 2 
-£L^(42b)£ A]^(2 s )ilS A^Hlis)(^o> *>cf. aJ-j: ^jjL( 13 ) ^ Ej-^(i2)^ 

<3i> £ 5b^r H#(71)^ t}-g. 4^\H4. °1 1(80 HH, K 

^^4^ ^ ^71^, Tfl l ^ *fl 2 .9.^ (42a, 42b)^ ^7_V( S ) *H >H 
ul^slcf . 3 A^(42c)^r 2s1 A^l^sjji, 4 ^.^(42d)^ 4s^M ^tij^s] 
*1 e^^rCf. 1 4 ^ 2]# JQ.^ £11 t4&> 4s^l A-^^ & > ^ 

3(12)°1 37fl^ ^ l A^(42a~42c)# ^ti}^ 7 ] nfl^-ofl , eB!(12)£- 

?>(4s) Tdl -3_^(42dH cf^- nf-^cfl^. x] B) i^tf. 

£ 5b<HH It ^ 5^°], H#(71)^ 
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cfl^fl QoS -77-^(27)^1 ^ ^e(90)7> -6-^1^ ^ 5Utf. ^ ^H(90)^r ^ 

3 JL5L B-^ ^ E fl t= 7 } X] Hi i£] J7. ol - ^ ^ Jf § ^ . ^ <4| ^ , 37^| 

Ef«y^ ^efliE: B-}^(12) tfle^s] n]sj *t*£Q ^ tflofl -fr^S}^ $ 

^llJE.1- ^§fl Aitil^ofl ^ ^^7} J^s)^. ^ ^^^1 2) ^ 

oV^o.S. ^(12) ^^-ofl S^-Ji^ tfl^-S- ^-tg. ^1=, 3) b)-^1(12)o] 

tfl<3^ §2 -f^^H ^efliEL^ ^H(90)» <>l-g-*H S.M^^^cf. 

^ u l^(9D^r ^ ^BflSofl tgHg^ ^ aflAHth ^ ^^(91)^ 

*M1(92) ^ ^ *M1(93)» SJcf. °}m tb^lfe- *>7]^1 ^^^Vcf. 

<33> W 7^H(90)fe cfl^# 1^1 o]s^ xl - ^^(^ ^ -f-tf^ ^ 

cH<^S- ^ iefllEL) A>oj<q ^SRrefl A>-g-^ ^ 4]a}2jo Si 

^ W 7T-^H(90)^r ~L ^ell^^l -f^^ yj-^l^, cfs iefl r= 
o)l d! q-^ a^hi^ ^aj 7 is)§ ^ 

<34> fl^^ ^^-S- « 7>^E( 90 )7} ^^C}. 6fl £. Sol , Al7i(0)^A-l 

if-^ ieflJE.^1 ^ 7>^-H(90)^ Oolcf. Al7j:(t)^lA-l ^efl^ofl t}^S] Hefl^lB 
71- iefl^7l- A-lwl^ A^^l e^$J:tq-^, ^-^ 7f^HC90)^ 
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+ 14 ?}^H£ 4^4 44. ie|£7} 4 U 1^# ^444, 3eflclB7} 44 7] 
^(debiUng)44. t^, 44UH ^4^4 44^# 4«J £.^444, i 

31 = 4 44 7>^E (90 )^ O o] 4^4, ^efl^ir 44(tH *>44 ae|c]E( 1 72) 
34 aefclBJt ^45!U, f^4^BS4 ZL 3.3]4H«- 44 4^7] 

"l§ 0 14. 44 4£Btt &^7\ € ^£ 44. 41- #4, 444)4 ^efl = 7|- 
44 - 4 J34JM44, *>44 £L44B4# 4^444 sjji, 2 

7fl4 ae|c]B f ^ 7]^*H, -14 44 4£B(90)7> ^4. 
<35> 1-^" ?bg:H(90)fe 44 ^1(92) 4 -g-4 44(93)# 5^4. ^ 7 H 44 

u£ w>Sf £o] t oj,^ *Ml(92)ir +74 £i44H°lJI, 44(93)^ -74 H314 

Hojcf. iefl£7} 444 ^4 441" 4^413, ^efljE.-^ 451 4 3eflc]St 4 
344 =14. zl ^jjJ., iefli£7l- 44^ ji^4 cfA] Al^-^et-S, ^-4 7>£ 
B(90)^ 4^ OB3L t47}^l £al, 44 ^4 ^4^4 44^4 ^ 44. 
ft o]0-^ ( 0^ ^-^1(92)7> 4444. 44 44^ 4^ 44^H44(lD 

4 QoS ^]^4 -n-S^# 414 4^ 4^ 44 4-g-*Rr QoS 2.^ 

#51 ^#^-(13)^] 44 4^4 £4 44» 444 *r ^£ 44. 4 

QoS #4 ^ ^ *4°1 44^ 44» 4-^Rr 4 fe^r 44 4:44 £L4 

4 ^51 44. =l^\s.s. 44 444 ^3 ^4 4 4JS-44. 
<36> ^-4 44(93) a 4 4444. -§-4 44(93)^ ie|£7} 44 

4h]^4ji 4-44 4^^# ^44tt 531- 4^4. 4 3 4 44-44, i 

eflj^ #2] 44 4£B(90)4 ^ ^4 4^4^ 44 «fl^4 444 ^4 4«1 
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<37> £ 7£- ^H(90)# °l-§-*H ^-^ = ^cs} 

<H ^Al^ofl trfei^ 7}^- ^ -f^4^ ^eflJELfe ^ -f^!£4 ^3] = <?] ^]] 
EL iE^ 7}^ & <£o} ^ 7f^H(90)l- S^r ieflH^ ^JE $14. 4€- ^Hl 

<38> t^(103)i^^, <£4 ^fe ielH7} &4 1 ?!, 7H> ^ -<iMd£43 

t $14- -f^^ QoS -fr^(27H ^ $14. QoS -R-bJ(27)°l 

^ ^d^4# 5fe = » ^^514^, 3 ^eflJE.7> A^Hli^cf. = s ^±=. 
^4 4 H 1^1- ^§fl 7^ si ^ $14. 
<39> £ 8^ 7>^*V <#4 f}-7j]S ol-g-^ ^-xg- 7>^:H^ ^4^- -M^Rr J: 

#£oicf. ofl§ ^oj ; ^ ^^44 ^eflJ2L7> 4^(l2)-i- ^4Ji $14^, 4 
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^ *v nm)7\ €A7> ^£ sm. ebki2)°ii sx^ 

tfl^^ = -f^d^S] ^efl= nfl^-ofl ^Va]^ ^-0} t^7)% 

3- IJ^SWS, ^ QoS Tfl^oj ^ &7] ufl-g-ofl, o]e^ Aj-jg-^ 

>H ^(92)# ^7HrRr ^-Mfe «>^^«- ^£ &t)-. 

^o] A^l^sl^cfig, ci ^ -f-Sd^flSl £€- ieflH$l ^*fl(92)7> n 

£ SHr^C^, i^l^] e^(12) cfl^^ 50%7> ^r^cf^), *M](92)fe 

fe^ -f-id^ ^Sfl 50%^ ^«Vcf . 6fl§ , 

<g ^Al^oflAi <#o} ^741(92)^ 6<H <r SUcf. fe£ -f^^ ^efliEL7> 27fl<q 3 

A^M a-]h]^e1a] ^aWS, HS. ^1^(110)^ l-^-(113)^.S 

<4I> ^( 113 )o 1 )A^ > ^ 7>^H7> ^ojTgA-i ^ ^Hd^^ Jl^ol # 

W 7bS:B« $fe ^H] ^7>^4^, 3 ^ -f*!^ ^efl-7|- ^ 
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Jl^Sl-JL ^7} nfl^-ofl, ^efl^L7> A^lif ^Jt}o^ zl ^ 
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[3^8- 1] 

o]^aH]o)e^<^ A-iWl^ #^(QoS) 3]<^M- #^]7]£r ^^.S^, 

£r ^ 2 Al^Vofl ^1-71 o]qAl<Hlo]BlS tiJr^m Sf-^Hr, QoS 3]^ «o v 

2] 

^*Rr c] 74 # *Rr QoS 31^ «o v ^. 

[3^8- 3] 

^1 2 %H1 SU^I, 

QoS 7fl<^# ^a]71^ 3 5L^-*Rr *m QoS 7])*}= ^ «j- 

4] 
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5] 

^ 1 $1^1, 
6] 

^1 l 1H 5a*H>H, 

^8 £.3. QoS 711 ot H ^ 
[3^8" 7] 

Tj-f, £11: ^Al7l£^ ^.g. 

^71 SlSHt £1^ {A^ X Tj-ZOiLtf ^uf ^ afl 1 *H] o_ 

A o v 7l 5L^^ {^K^ + ^-71 x Aiti]^ aj-^u). ^ 2 AjTj- 
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8] 
9] 

■*•] — ^3 . 
10] 

*fl 7 %H] 5d<>H, 

aJ-71 aJ- 7 ) #3l *Hfl*Rr #^(QoS) -fi-^ 5£^> 

11] 

afl 10 * 0 H] SSH'H, 

12] 

*fl 7 oio^^, 

^"71 3E^ S.H ^ ^7l ^W]^ S-ifO. QoS ^ m^lO.^ 

13] 
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afl 12 %H1 

^7] QoS 2fl^£ >8"7l o] q A] 6flo] AJ. 7 ] Aj-J- jg^jjL Afojo] ^ ^ ofl ^ * 

14] 

^1 10 91°!^, 

^7} QoS -B-^^- #7l <$5L ^fe ^ej. 

[33^ 15] 

io *cH 

^"71 QoS -fr^ ^71 E]-^ ^ ^10 S ^ Aj^Efl. 

16] 

A oM 1 ^ f}^^) cflSfl *)] 1 ^ ^ o o to| tg-Tjl; 

*1] 2 7}£B# $fe *fl 2 ^efl = 7} A^l^S] J7 Aj- 7 | ^ 2 

7]- °<H^ «fl #7] 2 $TiL5L 7]^r ^741» A-^Uli 

17] 

*)1 16 %H] $a<H*l, 
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l^^-Q 18] 

17 &°H, 

19] 

16 *M 

A oM 7fl 1 ^ 7fl 2 ^ ff^^i ?J-z3o. s 3^S^ cl-^ ; 

#7] A) 1 ^efl£L7> ^a]^ ufl a o T- 7 ] ^ x ^.tg- 7>^H# 7] 
<a (debiting)^ #7fl ; ^ 

#7l Tfl 2 iJllE7} «fl #7l Tfl 2 ?>£H» ^ 71^}^ # 

[^^%1 20] 

*fl 16 %H1 &<>H, 

#7] ^ *M1# #7] A] 1 i^JEL^ t&^-l-ofl «]sflfjRf ^7}*}?]±= 

21] 

*f| 20 %H1 
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#?1 °<J=£r #71 ^1 2 ^Efl = 7> A-lWl^^ s)^ X #7l 1 ^efl = ^| 

22] 

afl 17 %H1 &<>H , 

#7l 1 ^ 71-^H^l ^ ^-y] *Q 1 Ae| £7 ]. ^Hl^^xl oj« t 
*m #7111- r-1 if-^m ^ ^SLS. sj-^f ^ ttj-ifl. 

23] 

*fl 22 %H1 SU^H, 

#7l 2 ?}^S7} #7] ^1 1 7^H14 °fl #71 ^1 2 ieflJE. 

cfl# #7l *fl 1 ieilEf A^uii^ cj^s. ci x#«H=. ^ f^o S ^ Aitil 

24] 

16 %H1 x\ t 

[^^%l 25] 

XI 24 %H1 &<>H, 

#7) 1 = ^ tfl^ ^ ^ ^1^ 

26] 
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^7} X] 1 iJllES] Xl 1 ^ 7}^St -fr^iE^ Xl 1 S3]; 

-S-71 Xl 1 S^H ^^H, -8-71 Xl 1 ^ 7>^HX1 tflSfl Xl 1 ^fe 
tb» A A^\sm ^3 Xl 2 S3]; ^ 

#7] Xl 2£^] ^1^, ^|2t^ ?f^Ht 5fe Xl 2 ^efl^7> A^l^ 
SlJl #7] Xl 2 7>^rH7> <#^H nfl #7l #7fl» Xl 2 

4 3 S3]* a^fe, Ai^. 

27] 

Xl 26 *<H1 &<>H, 

#71 Xl 2 S^Hl o^s^, Aj- 7 ] ^ 2 W 7]-*B7f 3Xl^B# 

°<K^ °fl ^"71 <S<5] S_VX]» X| 3 #0.5. ^A]7]£S ^ 4 

3 ifsfe ^-3jO.S *Rr A^fS. 

28] 

XI 26 %M1 5U<>H, 

A d"7] *VXl^r A cM XI 1 ^ = 3 1-^-1-^ Hl^Hr 

29] 

XI 26 %H1 &<>H, 
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30] 

^1 26 *M 

31] 

26 Si^^i, 

#7] #Jl ^ #7} 1 ^^5]^, #7] o] U| Al ofl o] B^ofl oj ^ 

£av £fol if- 7j-f a^I^ 7l5L^- ^e)^ ^1 5 ^ 

Xf-^H, ^7} ^1 5 S^!^ #71 ^1 1 1"^- ?}^E f A]~g-S}.dj #7] A^Wl^ 

32] 

31 ^H) &<>H, 

#7] £3}- JE.^ {A^ X £2j- 7i^}iLcf ^ 1 Al^J; #ofl A 

^-f , #71 ol^AHlolE^l 0)?% ^fSLjjL , # 7 ] A^if- Jl^#£] H 

#7l A-^Wl^ SlTgo. {Aj->-*j. + Al- 7 ] A ^ x zJ-Z^ jjlf *)vH M" 

2 71 7> *M] #7] SL^O) AjV)^?g 7$°- > S) ±r ^ ^ 
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^tf]^ ^^(QoS) S^l* ^*Rr ^ #*l7> 7flA)^t}. 

7 flAl uilH^H #^(QoS) ^l^O] *^5g ^ Olcf, x £2}- 

#3}^ 7^ J\] l a]^>o)] 7fl a] tilH^lH °]^*}*\)°)B\3,¥-B\ 

^ ^.^^r {^*J- + ^ X ^>23}iicf 31-7-1 14 ^ ^] 2 A]7iofl o]u|A]ofl 

£ 3 
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IS. 3] 







n*a2iiq~ X\#d\] *} V\ A] o]] o] b) j^B] °) ?\ ^ ^a] 
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IS. 4a] 
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ISL 5a] 



-71 



,uT^' -fl-^c £^^j 
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